Background and Objectives: Phospholipase of Mycobacterium tuberculosis plays an important role in pathogenesis through breaking up phospholipids and production of diacylglycerol. In this study, we examined the Beijing strains of Mycobacterium tuberculosis isolated from Iranian patients for the genes encoding this enzyme. Materials and Methods: DNA extraction was performed using CTAB (cetyltrimethylammonium bromide) from positive culture specimens in tuberculosis patients. PCR was then used to amplify the plcA, plcB, plcC genes of Beijing strain, and non-Beijing strains were identified by spoligotyping. Results: Of 200 specimens, 19 (9.5%) were Beijing strain and 181 (90.5%) were non-Beijing strains. The results of PCR for Beijing strains were as follows: 16 strains (84.2%) were positive for plcA, 17 (89.4%) were positive for plcB and 17 (89.4%) were positive for plcC genes. The standard strain (H37RV) was used as control.
INTRODUCTION
Mycobacterium tuberculosis (TB) infects one-third of the world population (1) . Although this organism can infect any area of the body including bones, joints, liver, spleen, gastrointestinal tract, and brain, it is primarily a pulmonary disease that is initiated by the deposition of Mycobacterium tuberculosis contained in aerosol droplets onto lung alveolar surfaces. With attention to the fact that Mycobacterium tuberculosis is still one of the biggest killers among the infectious diseases, worldwide use of a live attenuated vaccine and several antibiotics, it is essential to gain a better understanding of the pathogenicity and the virulence factors of Mycobacterium tuberculosis (2).
One of these virulence factors is phospholipase C. Phosphlipase C plays an important role in pathogenesis (3). Hydrolysis of phospholipids by Phospholipase C generates diacylglycerol that can act as an important signaling molecule in infected macrophages as well as a precursor for synthesis of triacylglycerol, which acts as an energy store for utilization during longterm dormancy of M. tuberculosis (3).
Phospholipase C genes include A, B, C and D segments. Three of these genes, plcA, plcB and plcC, are organized in tandem (locus plcABC). The fourth gene, plcD, is located in a different region (4). In addition to Mycobacterium tuberculosis, phospholipases are important virulence factors in an increasing number of intra-and extracellular bacterial pathogens including Clostridium perfringens, Corynebacterium PHOSPHOlIPASE C IN MycobacteriuM tuberculosis pseudotuberculosis, Pseudomonas aeruginosa, Staphylococcus aureus and Listeria monocytogenes. Although bacterial PLCs are thought to be key virulence factors in several infectious diseases, the pathogenic mechanisms are quite varied. For example, clostridial -toxin is a PLC with haemolytic and lethal dermonecrotic and platelet-aggregating properties while that of Listeria monocytogenes functions to allow the organism to escape from intracellular phagolysosomes and purified PlcH preparations from P. aeruginosa are cytotoxic since injection into mice causes hepatonecrosis and renal tubular necrosis. This PlcH also inhibits the bacterium-induced neutrophil respiratory burst by interfering with a protein kinase C-dependent pathway (4, 5).
Tuberculosis remains a global threat to public health. The problem is further complicated by the emergence of multidrug-resistant tuberculosis as a consequence of the widespread use and incorrect administration of antibiotics (6). In these conditions, the Beijing MTB strain has attracted special attention because of its global emergence and resistance to multiple drugs (7, 8) . For this reason we selected Beijing strains for our study. The aim of this study was the detection of phospholipase C genes in Beijing strains of Mycobacterium tuberculosis and relation between presence of phospholipase C and pathogenesis.
MATERIAlS AND METHODS
Patients and samples. This study involved a total of 200 patients that were referred to the National Research Institute of Tuberculosis and Lung Disease (NRILTD), the referral tuberculosis center in Iran, during August 2008 to August 2009.
All isolates were identified as M. tuberculosis by using biochemical tests, including production of niacin, catalase activity, nitrate reduction, pigment production and growth rate. Drug susceptibility testing against isoniazid (INH), rifampicin (RF), streptomycin (SM), and ethambutol (ETB) were performed by the proportional method on Löwenstein-Jensen media at a concentration of 0.2,40,10 and 2.0 μg/ml, respectively (9). The isolation of genomic DNA was carried out by the CTAB (cetyltrimethylammonium bromide) method (10).
Spoligotyping. All the isolates were studied based on spacer types as described previously by Kamerbeek et al. (11) . In Spoligotyping, the DR region was amplified by PCR using primers derived from a DR sequence. The amplified DNA hybridised to a set of 43 immobilised oligonucleotides derived from the spacer sequences of M. tuberculosis H37RV and M. bovis BCG P3 by reverse line blotting (12). Spoligotyping is currently the gold standard for the identification and classification of Beijing strains of MTB (7). PCR of plcabc. In this study, PCR amplification of plcA, plcB and plcC genes was performed using previously published primers by Talarico, et al. (13) . The sequences of gene-specific primers were as indicated in Table 1 .
The amplification reaction was performed in a 25 volume reaction mix containing 2.5 µl PCR buffer, 1 mM MgCl 2 , 0.5 µm each of four dNTP, 2 µm each of primers, 0.15 U of Taq polymerase, 2 µl of extracted DNA from sample. PCR amplification was performed in a DNA thermal cycler set for initial denaturation run at 94°C for 1 min, denaturation at 94°C for 30 s, anealing at 62°C, 65°C, 67°C for 30 s in plcA, plcB and plcC genes , respectively, extension at 72°C for 150 s and final extension at 72°C for 10 min for 26 cycles. The amplification products, together with 100bp ladder fragments, were electrophoresed on [194] [195] [196] [197] 1% agarose gel and amplicons were visualized by ethidium bromide.
RESUlTS
Out of 200 specimens, 19 (9.5%) were Beijing strain and 181 (90.5%) were non Beijing strains using spoligotyping. In Drug susceptibility testing, MDR rate in Beijing strains was 53% ( Fig. 1 ) and in nonbeijing strains was 10%. We used PCR method for detection of plcA, plcB,and plcC genes. In Beijing strains,16 specimens (84.2%) were positive for plcA, 17 (89.4%) were positive for plcB and 17 (89.4%) were positive for plcC genes (Fig. 2) . The standard strain (H37RV) was used as control. The PCR amplification by plcA-F and plcA-R yielded a 450bp amplicon which corresponds to a conserved region of the plcA gene.The PCR amplification by plcB-F and plcB-R yielded a 1300bp amplicon which corresponds to a conserved region of plcB gene and the amplification by plcC-F and plcC-R yielded a 500bp amplicon which corresponds to a conserved region of plcC gene.
DISCUSSION
Because of the demonstrated role of PLC in pathogenicity of an increasing number of pathogenic bacteria, including Mycobacterium tuberculosis, in the present study we detected phospholipase C genes in M. tuberculosis but we worked on Beijing strains because of the relation between these strains and multidrug-resistance (7). The primary aim of this study was: 1) determination of drug susceptibility in clinical isolates, 2) determination of spoligotyping pattern of the clinical strain isolated from patients, 3) determination of the extent of Beijing strains prevalence among the clinical isolates, and 4) detection of the prevalence of plcA, plcB, and plcC genes by PCR amplification with specific primers among Beijing strains. As a result, we showed that the frequency of plcA, plcB, and plcC genes in Beijing strain were 84.2%, 89.4%, 89.4%, respectively that can pertain to Beijing strain pathogenesis.
Various studies have also suggested that phospholipases are found in a wide variety of Gram-positive and Gram-negative bacteria including Clostridium perfringens, Corynebacterium pseudotuberculosis, Pseudomonas aeruginosa, Staphylococcus aureus and Listeria monocytogenes and are generally categorized by substrate specificity. Some of these cleave the phospholipid phosphatidylcholine (PC) to produce phosphorylcholine and diacylglycerol (DAG) while some cleave other important phospholipid substrates such as phosphatidylinositol (PI) or sphingomyelin (SM). The production of DAG may be particularly important in pathogenesis. Indeed, phospholipase C by activating the arachidonic acid cascade may interfere with signal transduction events in infected cells, thus modulating the host immune responses (14-16).
In a similar study, Reverse transcription (RT)-PCR assays provided evidence that the plc genes are induced during the infection of human THP-1-derived macrophages and showed that phospholipase activities are higher in mycobacteria grown in mice than in those grown in the lipid-free Dubos medium (17).
Another investigation indicated that the expression of the plc genes of other pathogenic bacteria are also upregulated during host infection. These facts support the idea that the expression of the M. tuberculosis plc genes is upregulated in macrophages and phospholipase C plays a role in host infection. Consistent with this hypothesis, the disruption of the plcABCD or plcABC genes impaired the ability of M. tuberculosis to multiply in the lungs and amplicon which is corresponds to a conserved region of plcB gene and The the amplification by plcC-F and plcC-R yielded a 500bp amplicon which is corresponds to a conserved region of plcC gene. 
DiscussionDISCUSSION
Because of the demonstrated role of PLC in the pathogenicity of increasing number of pathogenic bacteria, including Mycobacteri tuberculosis, In in the present study we detected phospholipase genes in M. tuberculosis but we worked on Beijing strains because the relation between this these strains and multidrug-resistance The primary aim of this study was: 1) determination of d susceptibility in clinical isolates, 2) determination of spoligotyp pattern of the clinical strain isolated from patients, 3)determination the extent of Beijing strains prevalence among the clinical isola and 4)detecting detection of the prevalence of plcA, plcB, and p genes by PCR amplification with specific primers among Beij strains.As a result ,we showed that the frequency of plcA, plcB, plcC genes in Beijing strain were 84 spleen of infected mice. This is the first evidence that phospholipase C is required for the full virulence of M. tuberculosis (18, 19) . Another study revealed a limited role for PlcD in the virulence of the tubercle bacillus. They showed that three out of seven clinical isolates analysed were deficient in expression of plcD (20).
CONClUSION
Phospholipase C genes can be important in pathogenesis of Beijing strains of M. tuberculosis, but confirmative studies need to be performed to verify the role of phospholipase C in pathogenecity of Mycobacterium tuberculosis.
